Omega-3 polyunsaturated fatty acids delay the progression of endotoxic shock-induced myocardial dysfunction.
Septic shock has a high mortality rate, partially related to myocardial dysfunction. Polyunsaturated fatty acids (omega-3 PUFAs) possess anti-inflammatory and antioxidant properties, but whether omega-3 PUFAs exert beneficial effects on myocardial function is unknown. We investigated, in a rat model of endotoxic shock, the effects of omega-3 PUFAs pretreatment on cardiac hemodynamics, function, and oxidative stress as well as intestinal barrier. Endotoxic shock was induced by lipopolysaccharide (LPS; 20 mg/kg IP) administered to rats pretreated or not with omega-3 PUFAs (Omegaven®; 0.5 g/kg IP, 90 min before injection of LPS). Two or 5 h after LPS, left ventricular function and arterial pressure were measured, followed by assessment left ventricular total glutathione as well as tumor necrosis factor alpha expression, occuldin expression, and proteasome activities. LPS reduced mean arterial blood pressure to the same extent 2 and 5 h after its administration, but cardiac output was more markedly decreased after 5 h. Omega-3 PUFAs pretreatment did not significantly modify the effect of LPS on mean arterial pressure and total peripheral resistance, but prevented the decrease in cardiac output 2 h after LPS. LPS increased oxidized glutathione after 2 h, and this increase was significantly attenuated by omega-3 PUFAs. Simultaneously, omega-3 PUFAs increased myocardial hemeoxygenase-1 (HO-1) mRNA expression. Finally, omega-3 PUFAs prevented the reduction of intestinal occludin expression. Omega-3 PUFAs pre-treatment improves myocardial dysfunction during endotoxemia and increases myocardial HO-1 expression. Moreover, the preservation of the intestinal occludin induced by omega-3 PUFAs precedes myocardial protection, suggesting the involvement of the intestinal barrier in the myocardial improvement observed with omega-3 PUFAs parenteral supplementation.